Evidence that receptor-linked G protein inhibits exocytosis by a post-second-messenger mechanism in AtT-20 cells.
In AtT-20 cells somatostatin inhibits the secretion of adrenocorticotropic hormone (ACTH) through the activation of GTP binding proteins (G proteins) linked to second messengers such as calcium and cyclic AMP (cAMP). Recently, it has been proposed that there may be G proteins that regulate directly the exocytotic machinery. We have investigated whether somatostatin could inhibit secretion at a step distal to second messengers through a GTP binding protein. For these studies two experimental paradigms were used: (1) intact cells stimulated by calcium ionophores and (2) digitonin-permeabilized cells exposed to buffers of increasing Ca2+ concentrations. Somatostatin inhibited by 70% the ACTH release caused by the calcium ionophore ionomycin without modifying the ionophore-induced elevation in cytosolic [Ca2+]. This effect was cAMP independent because (1) it was observed in the presence of high concentrations of membrane-permeant cAMP analogues, and (2) it was not accompanied by a change in cAMP levels. The effect was also independent of the levels of activators of protein kinase C because it could be produced in the presence of high concentrations of phorbol esters. The action of somatostatin was prevented by pertussis toxin. In digitonin-permeabilized AtT-20 cells somatostatin inhibited release induced by calcium buffers in a GTP-dependent manner. These two observations indicate the involvement of a G protein. It is proposed that a G protein coupled to somatostatin receptors inhibits the intracellular machinery of secretion at a step distal to second messengers, perhaps at the exocytotic site.